Abstract: Random testing is a well-known concept that requires that each test is selected randomly regardless of the test previously applied. In actual practice it takes the form of pseudo-random testing. A well-known method for generating test vector is pseudo-random number generator which is based on LFSR. Recently the anti-random sequence has attained attraction and shown to have better statistical properties compared to pseudo-random numbers. In antirandom testing, in the previous researches, the test vector are generated by using the hamming or Cartesian distance techniques and in the random testing, the test vector are pseudorandom numbers generated in the MATLAB (1) .This research aims to develop a test pattern generation (TPG) algorithm using black box and possible with some deterministic approach which could produce comparable fault coverage compared to some of well known TPG methods such as random and anti random, one other purpose of this research to a achieve high fault coverage using less number of test vector with maximum distance. Fault coverage of two test vector is related to the distance between them, two input vector with large distance between them can give greater number of fault detected. The work will be heavily based on understanding and analyzing the effect of test vector distance from one another and fault coverage. The development tools that will be utilized in this research would be Matlab and "Atalanta" fault simulator.
Introduction
The distance between test vectors play an important role in fault coverage as maximum distance obtained then, high fault coverage is applied, Random test vector approach treats test circuit as a black box.
A typical fault detection curve (1) during fault simulation is shown in Fig.1 .1 When simulation begins, a large percentage of faults are detected in a short amount of time. However, as time goes on, the rate at which faults are detected decreases because the test patterns applied detect many faults that have already been detected. If these detected faults are not dropped, extra time is spent on resimulating these faults but the fault coverage remains the same.
Figure 1.1: Fault Coverage Versus Random Test Vectors
In this research both Matlab language and Atalanta fault simulation software are used to generate better fault coverage with less test vector.
Problem statement
Achieving more fault coverage with minimum test vector is the main important aspect in IC testing and for this purpose there"s a need to generate minimum test vectors with maximum distance between them to improve fault coverage.
Objectives
The objective of this research are :  Develop an algorithm using Matlab to reduce test vector and get better fault coverage.  Develop an algorithm to calculate distance between test vectors to produce vectors with large distance between them which can cover greater number of fault detection.
Scope
This research is focusing on building an algorithm to reduce test vector and improve the distance between these vectors to achieve better fault coverage.
The tools which is going to be used in this research is the Matlab programming language and Atalanta fault simulator software.
Research Methodology
The methodology is built on designing an algorithm that covers the following methods to improve fault coverage:  Generating different test vector with different input pins and studying the per centage of fault coverage for different benchmark circuits. 
Random and Antirandom Testing
Random testing is a form of black-box testing which does not require knowledge of the circuit under test. It avoids the problem of deterministic test generation using structural information about the circuit under test1. one more things about black box which it use all test vector for testing purpose unlikely deterministic method which it use a fraction of test vector.
Anti-random testing technique is a variant of random testing. It was proposed by Malayia [2] . As in the case of random testing it is a black-box strategy. This means that it assumes no information about the internal implementation of the object under test. Anti-random testing is based on the idea that test cases have to be selected to have maximum distance from each other.
Test Pattern Generation Techniques
An automatic test pattern generation (ATPG) and fault simulation technique is used to generate the test patterns, depending upon the desired fault coverage and the specific faults to be tested for, a sequence of test vectors is developed for the circuit under test (CUT). The function of the TPG is to generate these test vectors and apply them to the CUT in the correct sequence.
Fault coverage and simulator:
Fault coverage refers to the percentage of some type of fault that can be detected during the test High fault coverage is particularly valuable during manufacturing test, and techniques.
The fault simulators which have been studied in this research are Matlab and Atalanta. To check if the test vector is effective there is a need to simulate these test vectors the simulation tools are listed below: 1) Atalanta, is an automatic test pattern generator and a fault simulator for stuck-at faults in combinational circuits. This tool has been developed by researchers from Bradley Department of Electrical and Computer Engineering, Virginia Polytechnic Institute & State University 2) Matlab programming language which is a high-level technical computing language can be used to generate test pattern generator.
Test Bench Circuit
ISCAS 1995 conference had introduced different combinational benchmark circuits such as c17, c432 and c880. Table 1 provides information about the test bench circuits normally used to verify the effectiveness of test patterns. 
Experiments Results
This section present the results which have been obtained through Matlab programming and Atalanta fault simulator.
THD of random sequences
In this research, the analysis of constructed random sequence using Matlab programming language is studied. A sample of a random sequence which implemented by Matlab programming language with 15 input bits and 10 test vectors have been constructed and its THD has been calculated. Table 2 and Table 3 show the random sequence and its total Hamming distance respectively. 
Generation of new sequence (NQ1) from random Sequence
The idea of this experiment is to generate anew sequence NQ1 using rule 90 from the previously generated random sequence. The NQ1 that is going to be generated is based on 5 bits. To produce the NQ1 sequence the random sequences is divided into a group of three bits as:
And every group will present one bit of the NQ1 sequence. For NQ1_rule90 formula (1) is applied:
(1) For NQ1 rule150 formula (2) is applied: (t) (2) By implementing these equations, two types of the new sequence NQ1 could be generated from the random sequence. Table 4 and Table 5 show the sequence of NQ1 rule 90 and NQ1 rule 150 from random sequence respectively. 0 1 1 0 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 0 0 1 1 0 1 1 0 1 0 0 1 1 0 0 1 0 1 1 0 0 1 1 1 0 1 1 1 1 1 1 0 1 1 0 1 0 0 The graph in Fig. 2.1 shows the relation between the THD for random and NQ1 rule 90 and 150. The Hamming Distance for these test vectors is calculated as: HD for t 0 =0 HD for t 1 =(t 1 ,t 0 ) = 4 HD for t 2 = (t 2 ,t 1 ) = 6 HD for t 3 = (t 3 ,t 2 = 5 HD for t 4 = (t 4 ,t 3 ) = 8 HD for t 5 =(t 5 ,t 4 ) = 7 HD for t 6 =(t 6 ,t 5 ) = 9 HD for t 7 =(t 7 ,t 6 )= 5 HD for t 8 =(t 8 , t7 ) = 4 HD for t 9 =(t 9 ,t 8 ) = 11 Table 8 , 9 and 10 show the HD for Random, NQ1 rule 90 and NQ1 rule 150 respectively. The graph shows Random technique has the highest HD followed by NQ1 rule 150.
Generation of new sequence (NQ):
A trial has been made to generate a new test sequence by adding the Random sequence with NQ1 rule150. The lowest 5 bits of 15 bits Random sequence are added to 5 bits NQ1.
The new sequence is shown in Table 11 . HD for t 0 =0 HD for t 1 =(t 1 ,t 0 ) = 5 HD for t 2 = (t 2 ,t 1 ) = 7 HD for t 3 = (t 3 ,t 2 = 7 HD for t 4 = (t 4 ,t 3 ) = 8 HD for t 5 =(t 5 ,t 4 ) = 8 HD for t 6 =(t 6 ,t 5 ) = 5 HD for t 7 =(t 7 ,t 6 )= 7 HD for t 8 =(t 8 , t7 ) = 2 HD for t 9 =(t 9 ,t 8 ) = 7 Table 12 shows the HD of the new sequence. Test vector  HD  t0  0  t1  5  t2  7  t3  7  t4  8  t5  8  t6  5  t7  7  t8  2  t9  7 The comparison between HD of new sequence and Random sequence shows that HD for Random shows higher distance. By replacing the vector which has higher distance with the ones with lower distance (t6, t8, t9) then anew sequence will appear which is a combination (HD_Col) ,The graph below shows that HD_Col achieved better distance 
Analysis of fault coverage in relation to number of test sequence
This section explains the results of experiments which have been carried out to analyse the relationship between the fault coverage and number of test sequence. The work is based on fault simulation using Atlanta. The test sequence which used in this experiment have been generated using Matlab random sequence. Once the test sequence has been generated it is exported to run in Atlanta for fault simulation. 
Conclusion
The expected result of this research is to develop a test pattern generation (TPG) algorithm using black box with some deterministic approach which could produce comparable fault coverage compared to some well known TPG method such as random and antirandom.
